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Antifreezing nature of an antifreezing proteins (AFPs) from Rhagium inquisitor, RiAFP, was assessed by means 
of molecular dynamics (MD) simulations of RiAFP adsorbing ice surface in water below melting temperature to 
investigate how RiAFP aﬀects the way of ice growth. We found that the ice growth toward the horizontal direction is 
accelerated, while that toward the vertical direction is suppressed due to the RiAFP binding on the nascent ice surface. 
We also showed that a mutant of RiAFP, where all Thr are replaced by Gly, resulted in loss of antifreezing eﬀects 




























inquisitorから採取されたRiAFP (PDBID: 4dt5 [2])の氷へ
の吸着が，氷の結晶成長に与える影響を考察する．
2 方法
(1)氷 /水の系 (ICE)，(2) RiAFP /氷 /水の系 (AFP)の2
つの系を作成し，温度T = 260K，圧力P = 450bar，長さ




















VMD [6]の追加コンポーネント "Density Profile Tool" [7]
を用いて，1次元方向の水の密度分布を算出する．氷の
結晶は格子状なので，水分子の酸素原子の位置が密な領











0.08，AFPで0.20 ± 0.08，mAFP で0.15 ± 0.06となっ
た．水平方向に関しては，ICEで0.56 ± 0.07，AFPで
0.73 ± 0.13，mAFPで0.48 ± 0.14となった (ここで，単




































Figure 1. Schematic view of density profiling for AFP.
Purple: Vertical (0µs), Green: Vertical (1µs), Blue: Horizontal 
(0µs), Yellow: Horizontal (1µs) Figure 2. Mean-square deviation (MSD) of AFP (red) and 
mAFP (blue).
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Figure 3. Cα RMSD values of AFP (red, blue) and mAFP 
(green, black) in solution at room temperature (T = 300K) for 
0.5μs and on the ice at T = 260K for 1μs, respectively.
